###### Strengths and limitations of this study

-   This study is a randomised controlled trial to assess the effectiveness of the intervention, including pretest and post-test effects to explore cause--effect relationships.

-   The intervention has been tested for construct validity during a thorough process of translation and cultural adaptation.

-   The intervention provides an innovative strength-based recovery-oriented framework employing collaborative therapy principles, aimed at addressing mental health issues and promoting overall well-being that goes beyond simply the provision of educational materials.

-   The study is limited to community healthcare clinics in Putrajaya, an urban state in Malaysia, which currently records high rates of health literacy in conjunction with high rates of diabetes and the highest prevalence of obesity in the country.

Introduction {#s1}
============

Background and rationale {#s1-1}
------------------------

The incidence of diabetes mellitus (DM) is increasing globally, notably in low-income and middle-income countries, with significant impacts at both the individual and the population level.[@R1]

With the increasing awareness of psychosocial issues associated with DM over the last decade, there has been a greater demand for a shift from a principally reactive-based healthcare system to a proactive-based approach to management.[@R2] Thus, the management of DM has evolved from an essentially biological approach to more holistic biopsychosocial models.[@R3] Psychosocial elements are central to the management of DM, with an emphasis on collaborative partnerships and patient-centred care in achieving optimal health and well-being.[@R4]

Adding to the challenge of rapidly rising rate of DM, low-income and middle-income countries also have limited mental health resources.[@R5] Hence, there has been a call to build the capacity of the healthcare systems especially within primary healthcare settings for the integration of mental health and DM care services.[@R6] Despite increasing efforts in DM education and health literacy, with allocated diabetes educators in healthcare clinics and hospitals,[@R7] improvements in DM care have been marginal.[@R8] Diabetes educators and primary healthcare professionals are mainly trained in physical health and have excellent medical knowledge of the illness, but many do not have the skills and knowledge to address the emotional and psychological aspects comprehensively.[@R9] These limitations have become a significant barrier to addressing mental health issues in patients with DM.[@R9]

Often diabetes care will set up the expectation for people with DM to hold the bulk of the control over their own illness throughout the course of their illness[@R10]; hence, self-efficacy has a vital role in the ability to manage diabetes effectively,[@R11] including managing emotions and making a commitment to self-care behaviours.[@R12]

Self-efficacy has been found to correlate with self-management behaviours[@R11] and to be negatively correlated with physical distress,[@R15] depression[@R12] and diabetes distress.[@R16] The role of self-efficacy as a mediator between self-management behaviours and DM-related distress, depression and anxiety has also been reported.[@R13] Therefore, an intervention that enhances self-efficacy would be expected to improve depression, diabetes distress, as well as enhance self-management behaviours. The inclusion of self-efficacy as a treatment outcome in a diabetes intervention programme is crucial, as this allows researchers to evaluate the effectiveness of the programme accurately.[@R4]

POHON SIHAT: cross-culturally adapted Malay Optimal Health P-rogramme {#s1-2}
---------------------------------------------------------------------

The Optimal Health Programme (OHP) is a biopsychosocial programme that promotes patients to be actively involved in their own healthcare and overall well-being. The aim of OHP is to improve individual self-efficacy and to build on strengths and values, which in turn enhances overall well-being. Initially developed to integrate physical and mental health, the OHP has been found to be effective in mental healthcare settings[@R18] and has been extended to managing physical health and chronic illnesses.[@R20] Having a platform to discuss the multiple areas of a person's life and associated psychosocial barriers creates tremendous potential in the management of DM.

In a preliminary study that assessed the needs of OHP in Malaysia, the OHP was found to provide a promising framework for building the capacity of the local mental healthcare services.[@R22] Following a process of translation and cultural adaptation, the Malaysian OHP programme was developed (henceforth referred to as Pohon Sihat). Being a culturally sensitive tool, Pohon Sihat is suited to use in local Malaysian clinical settings.

Objectives {#s1-3}
----------

Pohon Sihat is designed to address gaps in the management of mental health issues in diabetes care within a limited-resource context. This study will examine the effectiveness of this programme for patients with diabetes within a primary care setting in Malaysia.

The intervention will be offered to patients with DM who are currently attending healthcare clinics within the Putrajaya district. Specifically, this study aims to investigate the effectiveness of Pohon Sihat in addition to treatment as usual (TAU) as compared with TAU alone. It will examine the effectiveness of Pohon Sihat in reducing anxiety, depression and diabetes-related distress and in increasing self-care behaviours and glycaemic control.

Methods {#s2}
=======

Study design {#s2-1}
------------

This single-blind, randomised controlled trial will employ a stratified randomisation approach (stratified by size of the Healthcare Clinics). The trial will be carried out at four healthcare clinics in Putrajaya, Malaysia from February 2018 to August 2020. Participants will be individually randomised to one of two parallel groups: TAU or Pohon Sihat (OHP) plus TAU.

[Figure 1](#F1){ref-type="fig"} shows the flow chart of participants through the study and [figure 2](#F2){ref-type="fig"} shows the enrolment, interventions and assessments schedule.

![Flow chart of participants. OHP, optimal health programme; TAU, treatment-as-usual; T2DM, type 2 diabetes mellitus.](bmjopen-2019-033920f01){#F1}

![Schedule of enrolment, interventions and assessments. DES-SF, Diabetes Empowerment Scale-Short Form; DMSES, Diabetes Management Self-Efficacy Scale; GAD, General Anxiety Disorder; PHQ, Patient Health Questionnaire; SDSCA, Summary of Diabetes Self-Care Activities; HbA1c, haemoglobin A1c.](bmjopen-2019-033920f02){#F2}

Study setting {#s2-2}
-------------

The Federal Territory of Putrajaya is Malaysia's federal administrative centre. Based on the National Health and Morbidity survey,[@R8] Putrajaya has a high prevalence of DM (19.2%) and has the highest prevalence of overweight (37%), obesity (43%) and abdominal obesity (61.3%) in Malaysia.

Participants {#s2-3}
------------

### Sampling frame {#s2-3-1}

The sampling frame will be patients with type 2 DM (T2DM) registered at the primary healthcare clinics within the Federal Territory of Putrajaya. With easy accessibility and communal location, approximately 35% of the Malaysian population receives treatment within the government healthcare clinics located in the community.[@R23]

The services and facilities within the clinics differ according to the size of the clinics, which is based on the number of patient visits per day. Healthcare Clinic Presint 9 (KKP9) and Healthcare Clinic Presint 18 (KKP18) have 500--800 patient visits per day. These healthcare clinics are fully equipped with primary healthcare services, family medicine specialists, laboratory, diagnostic imaging, rehabilitation, dietary, pharmacy and dental services. Healthcare Clinic Presint 11 (KKP11) and Healthcare Clinic Presint 14 (KKP14) have fewer than 150 patient visits per day. These healthcare clinics are limited to outpatient services (non-complex cases and/or stable chronic cases) and pharmacy services.

According to the 2018 National Diabetes Registry, registered patients with DM (both type 1 and type 2) are unevenly distributed in terms of the type of the healthcare clinics, the facilities available and the services provided. The sizes of the diabetes clinic in each healthcare clinic differs, with KKP9 having the largest portion of patients with DM in Putrajaya (64%), and KKP11 having the smallest proportion (2%).

Eligibility criteria {#s2-4}
--------------------

### Inclusion criteria {#s2-4-1}

Eligible patients will have a diagnosis of T2DM as assessed by their attending physicians based on the Malaysian Clinical Practice Guidelines for T2DM[@R24]; be aged between 18 and 60 years; and currently registered to receive services in the healthcare clinics in Putrajaya. Patients also need to be able to provide informed consent to participate in the study.

The criteria for diagnosing T2DM are based on the Malaysia's Clinical Practice Guidelines, namely being diagnosed with DM and having had/having a confirmed haemoglobin A1c test (HbA1c) level of ≥6.3% (45 mmol/mol) and fasting plasma glucose test (FPG) ≥7.0 mmol/L.

### Exclusion criteria {#s2-4-2}

Patients unable to read, write and speak Malay or English, those who are medically unstable or who cannot provide informed consent, will be excluded. Patients who are currently attending intensive psychological treatment will also be excluded from the study.

### Withdrawal criteria {#s2-4-3}

Participants can choose to withdraw at any time. Participants may be withdrawn if the research team deems that it is detrimental or risky for them to continue; arrangements will be made for their future care. Withdrawn participants will not be replaced and will be included in the intention-to-treat analysis.

Interventions {#s2-5}
-------------

### POHON SIHAT (OHP) {#s2-5-1}

Participants randomised to the intervention group will receive TAU and will attend the OHP sessions. TAU refers to the pharmacological treatment received or prescribed by the patients' attending doctor and educational session with diabetes educators at each visit. Diabetes educators facilitate knowledge on healthy eating, physical activity, medication usage and risk reduction practices.[@R24] To improve standardisation of treatment, attending doctors and diabetes educators will be prompted to manage patients in accordance with the Malaysian Clinical Practice Guideline in Management of T2DM.[@R24]

The OHP will be delivered in groups consisting of 10--12 participants. The group sessions will be facilitated by at least two trained OHP facilitators. There will be at least one trained mental health practitioner (ie, clinical psychologist), and at least one trained diabetes care expert (ie, diabetes educator and medical practitioner).

Participants will attend 5 weekly OHP sessions (one session per week) and a booster session. The outline of sessions is shown in [table 1](#T1){ref-type="table"}. Each session will last for 2 hours. Sessions will be conducted outside of routine clinic follow-ups.

###### 

Outline of POHON SIHAT sessions for patients with diabetes

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Week      Session                          Session outline
  --------- -------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  1         Optimal health                   What is optimal health?Introduction to the Collaborative Therapy Optimal Heath Programme.Introduce TOOL 1: The optimal health wheel.Reflection of one's own health based on six domains---physical, emotional, intellectual, social, spiritual and occupational health and identifying possible areas for change.Exploration of one's satisfaction level within each health domains.Identify possible areas for change.

  2         I-CAN-DO Model\                  The I-Can-Do ModelIntroduction to concepts of one's strengths, vulnerabilities, stressors and strategies and how it may impact on their over well-being.Introduce TOOL 2: I-Can-Do Model.Identify one's strengths and vulnerabilities.Identify one's source of stress and how stress may impact diabetes and overall well-being.Identify and building one's own strategies to cope with stressors.Reflection on achieving balance within the I-CAN-DO Model.
            strengths and vulnerabilities\   
            stressors and strategies         

  3         Factors of well-being            Medication and metabolic monitoringPsychoeducation on medication---understanding what, why and how one's own medication works.Introduce TOOL 3: Medication and Metabolic Monitoring Table.Emphasise on the metabolic monitoring that needs to be done routinely within the health clinics.Addressing common myths among diabetes patients.Further emphasis on healthy lifestyle and eating habitscollaborative partners and strategies.Identify collaborative partners.Introduce TOOL 4: Eco-mapping.Discussion on role of collaborative partners in maintaining one's optimal health.

  4         Visioning and goal setting       Change enhancement---time line activityIntroduction to identifying past events and its impact on health.Stages of Health: Optimal Health, Suboptimal Health and Episode of Illness.Introduce TOOL 5: Time Line ActivityVisioning and Goal Setting.Introduction to creative problem solving and setting SMARTER goals.Introduce TOOL 6: Cost--benefit Table.Discussion on barriers to achieving goals.Identify steps and strategies to achieve future goals.

  5         Maintain well-being              Maintaining well-beingUnderstanding one's own stages of health.Introduce TOOL 7: Health Plans: Optimal Health (Health Plan 1); Suboptimal Health (Health Plan 2) and Episode of Illness (Health Plan 3).Build skills and strategies at different stages of health.Review of session 1--4 and tools introduced.

  Booster   Review health plans              Review of health plansReflection on the application of knowledge and skills learnt and its impact on optimal health.Discussion on possible barriers and strategies.
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Participant's treatment outcomes will be assessed before the start of the group programme (T1) at the end of the group session (T2), and at the booster session (T3), which is 3 months after T2. At 6-month follow-up (T4), participants will be asked to complete the final assessments, via mail ([figure 2](#F2){ref-type="fig"}).

Control Group or TAU refers to the pharmacological treatment received or prescribed by the patients' attending doctor and the education session with diabetes educators at each visit. Diabetes educators facilitate knowledge on healthy eating, physical activity, medication usage and risk reduction practices.[@R24] To improve standardisation of treatment, attending doctors and diabetes educators will be prompted to manage patients in accordance with the Malaysian Clinical Practice Guideline in Management of T2DM.[@R24]

Outcomes {#s2-6}
--------

Primary and secondary outcomes as listed in [figure 2](#F2){ref-type="fig"} are self-reported outcomes that will be measured at four time points: (1) baseline (pre-treatment), (2) 5 weeks (post-treatment), (3) 3 months and (4) 6 months follow-up. [Table 2](#T2){ref-type="table"} is a description of measurements that will be used.

###### 

Description of measurements

  Outcome and description of measurements   
  ----------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Primary outcome---self-efficacy**       
  Psychosocial Self-efficacy                The Diabetes Empowerment Scale (DES-SF) is an eight-item self-administered measurement that assesses the perceived ability to manage psychosocial issues such as managing stress, coping with emotional distress, engaging with family and friends for support and discussion with healthcare providers.[@R43] Participants rate items on a 4-point Likert scale ranging from 0 (strongly disagree) to 4 (strongly agree). The sum of all items ranged from 0 to 32. Previous research reported the DES-SF Chronbach's alpha is at 0.84.[@R26]
  Diabetes management self-efficacy         The Diabetes Management Self-efficacy Scale (DMSES) is a 20-item self-administered measurement that assess self-efficacy in managing specific diabetes self-care behaviours such as glucose monitoring, general and specific diet, medication adherence, exercise and foot care.[@R27] Participants rate items on a 10-point Likert scale ranging from 0 (not at all confident) to 10 (totally confident). The Malay validated DMSES has a Chronbach's α estimate of 0.951.[@R17]
  **Secondary outcomes**                    
  Depression                                Patient Health Questionnaire --PHQ-9 is a nine-item self-administered measurement that assseses the presentation of depression symptoms and the impairments related to the symptoms. Participants rate items on a 4-point Likert scale ranging from 0 to 3. The sum of all items range between 0 and 27. The Malay validated PHQ-9 has a Chronbach's α estimate of 0.70, sensitivity of 87% and specificity of 82%.[@R28]
  Anxiety                                   General Anxiety Disorder-7---GAD-7 is a seven-item self-administered measurement that assesses the presentation of anxiety symptoms and the impairments related to the symptoms. Participants rate items on a 4-point Likert scale ranging from 0 to 3. The sum of all items range between 0 and 21. The Malay validated GAD-7 has a Chronbach's α estimate of 0.74, sensitivity of 76% and specificity of 94%.[@R29]
  Diabetes-related distress                 Problem Areas in Diabetes (PAID)---20 is a 20 item self-administered measurement that assesses emotional problems in patients with diabetes. Participants rate items on a 5-point Likert scale ranging between 0 (not a problem) and 4 (serious problem). The sum of all items range from 0 to 80. The Malay validated PAID-MY 20 has a Chronbach's α estimate of 0.921.[@R30]
  Well-being                                WHO-5 Well-Being Index (WHO-5) is a five-item self-administered measurement that assesses emotional well-being and mental health.[@R31] Participants rate items on a 5-point Likert scale ranging between 0 (none of the time) and 5 (all of the time). The raw score that ranges from a minimum of 0 (absence of well-being) to a maximum of 25 (maximum well-being) are then multiplied by four to obtain the percentage scale. The recommended cut-off score of ≤50 is an indication of poor well-being.
  Self-management behaviours                Summary of Diabetes Self-Care Activities (SDSCA) is an 11 item self-administered measurement that assess aspects of diabetes regimen including general diet, specific diet, exercise, blood glucose testing, foot care and smoking.[@R44] Participants responds based on engagement to self-management behaviours related to diabetes in the last 7 days. The Malay validated SDSCA Chronbach's α estimate for the main domains ranged between 0.651 and 0.905.[@R33]
  Glycaemic control                         Glycaemic control will be reported in SI units (mmol A1c/mol Hb) that will be collected from patient records. Based on the guideline, the target that needs to be achieved for control of T2DM is a HbA1c level of not more than 6.5%.

Hb, haemoglobin; HbA1c, haemoglobin A1c; T2DM, type 2 diabetes mellitus.

### Primary outcomes {#s2-6-1}

Self-efficacy will be measured by two scales: (1) eight-item Diabetes Empowerment Scale-Short Form[@R25] and (2) 20-item Diabetes Management Self-Efficacy Scale.[@R17]

### Secondary outcomes {#s2-6-2}

Secondary outcome will include: (1) depression (Patient Health Questionnaire),[@R28] (2) anxiety (General Anxiety Disorder-7 scale),[@R29] (3) diabetes distress (Problem Areas in Diabetes-5)[@R30] and (4) general well-being (WHO-5 Well-Being Index).[@R31] Self-management behaviours will be measured by the Summary of Diabetes Self-Care Activities Scale.[@R32]

Data on glycaemic control will be collected from patient records while demographic details, comorbidities, duration and diabetes complications will be assessed using a standard questionnaire, once participants have been allocated to the treatment or control group.

Sample size {#s2-7}
-----------

Considering the study outcomes, the sample size is calculated based on a similar study[@R34] by using the formula proposed by Zhong.[@R35] As far as response rate is concerned, in studies using OHP, a 12-month follow-up protocol was associated with a 14% drop-out rate for patients with mental illness.[@R36] Similarly, Moriyama *et al* [@R37] reported a 16% drop-out rate for a self-management programme in patients with diabetes. Other studies showed that at 6-month follow-up, a self-management programme in T2DM yielded an attrition rate that ranged between 10% and 20%.[@R34] Within local government settings, the attrition rate was 10% for a 12-week follow-up education-based programme in patients with diabetes.[@R39] Taking into consideration the duration of follow-ups and a conservative approach, this study will estimate a 30% attrition rate for the loss to follow-up at 6 months.

Based on the study by Wu *et al*,[@R34] with an expected medium effect size of 0.40 (µ diff=16.19, SD=37.01), the sample size required in this study is calculated using a study-wide type 1 error rate (α) of 0.05 and a type 2 error rate (β) of 0.20 (power of 0.80). The current study will require a total of 59 participants for each group. With an expected attrition rate of 30%, the study aims to recruit a total of 172 participants, with 86 participants for each group.

Recruitment {#s2-8}
-----------

### Study procedure {#s2-8-1}

Recruitment will take place at the healthcare clinics during a patient's routine check-up, over a period of 6 months or until the required number of participants is achieved.

Based on the list of registered patients during a clinic day, patients with diabetes will be screened based on age and type of diabetes. Eligible participants will be asked for consent to be approached by a research assistant. Those who fulfil the criteria and are able to give written informed consent for participation will be included in the study.

After enrolment, participants will be given an opaque, sealed and numbered envelope containing allocation of groups, in numerical sequence. Each participant will be assigned into the intervention or control group based on the random sequence.

Allocation {#s2-9}
----------

### Allocation sequence generation {#s2-9-1}

To ensure concealment of allocation, randomisation will be conducted using digit random sampling. The randomisation sequence will be created with simple randomisation procedure and computerised random numbers using Excel 2010 (Microsoft, Redmond, Washington, USA) with participants assigned to either TAU or Pohon Sihat plus TAU.

The four healthcare clinics will first be stratified by the size of the clinic. To ensure a balanced representation of patients with DM within each healthcare clinic, randomisation procedure will be conducted based on the size of the diabetes clinics as reported in the National Diabetes Registry. KKP9 with the largest portion of registered patients with DM (64%) will be allocated 110 participants (64% of 172 participants), followed by KKP18 (31%) with an allocation of 53 participants, KKP 14 (3%) with an allocation of 5 participants and KKP11 (2%) with an allocation of 4 participants.

### Allocation concealment mechanism and implementation of random allocation {#s2-9-2}

To ensure that healthcare clinics are assigned with a balanced number of allocated intervention and control, two lists of randomisation sequences will be made (1) clinics with 500--800 patient visits per day---KKP9 and KKP18, and (2) clinics with fewer than 150 patient visits per day---KKP11 and KKP14.

Research assistants involved in the recruitment will be blinded to the sequence allocation. Sealed envelopes will only be opened after eligible participants provide and sign the informed consent form.

### Contamination bias {#s2-9-3}

To minimise contamination bias, the OHP plus TAU sessions will take place outside of the participating healthcare clinics. Intervention sessions will be conducted in either a community-based rehabilitation centre or a central health district centre situated within Putrajaya. Participants will also be informed of the study parameters, with directives not to discuss the content of the materials or to exchange materials with other diabetes patients outside of the group.

### Blinding {#s2-9-4}

Blinding will be adopted to reduce bias of participants performing better or worse when they are informed which group they are allocated to after the randomisation process. This study will thus incorporate a single blinding process. Participants will not know which group is considered the experimental group and the control group.

Statistical analysis {#s2-10}
--------------------

The intention-to-treat principle and per-protocol analyses will be performed. Any deviations from the random allocation and missing data will be fully reported as outlined in the Consolidated Standards of Reporting Trials statement.[@R40]

Any differences between individuals in the intervention and control conditions at baseline (sociodemographics, clinical details, psychosocial self-efficacy, diabetes management self-efficacy, anxiety, depression, diabetes-related distress, well-being, self-care behaviours and HbA1c) will be assessed using one-way analysis of variance (ANOVA) or χ^2^ test as appropriate. Assumptions of normality and homogeneity of variance will be assessed and adjusted accordingly.

A mixed model ANOVA will be used to investigate the effectiveness of Pohon Sihat (OHP plus TAU) versus TAU on all continuous variables at four points (ie, baseline, 5 weeks, 3 months and 6 months). For all analysis of mixed effect, repeated measures, condition and time will be specified as fixed effects. A one-way analysis of covariance will be used to assess the effectiveness of the intervention compared with the control group, when covariates included duration of diabetes and diabetes complication are expected to impact on outcome measures.

Program assessment, treatment fidelity and cultural adaptation {#s2-11}
--------------------------------------------------------------

### Program assessment {#s2-11-1}

The adaptation of the OHP for the Malaysian community was informed by[@R1]: review by Malaysia's primary and mental healthcare professionals,[@R2] structured translation[@R3] and cultural adaptation of the programme.

The panel of reviewers included endocrinologist, family medicine specialists and physicians. The OHP was considered by this review to be a valuable engagement tool to further enhance the primary healthcare services and to be more inclusive of mental health needs.[@R22] Following this feedback, the OHP underwent a thorough translation and adaptation process.

### Translation and cultural adaptation {#s2-11-2}

The translation and cultural adaptation process involved multiple stages[@R1] with the development of a panel of experts from Malaysia and Australia,[@R2] forward and back translation of the programme workbook,[@R3] cultural adaptation through the review and comparison by both content and local experts, including revision and harmonisation of the workbook,[@R4] pretesting the programme in a group of mental health practitioners, patient support group representatives as well as representatives from the Ministry of Health and finally[@R5] proofreading and finalising the study design. Based on a thorough translation and adaptation process, the programme was assessed as matching the intention and the fidelity of the original programme

### Training of diabetes educators {#s2-11-3}

The facilitator training has been modified to include an additional day, taking into consideration minimal prior mental health training for diabetes educators, especially psychological strategies for engaging in effective health communication.[@R9] The additional day includes collaborative therapy principles and motivational interviewing-based health coaching techniques. This modification ensures that the programme delivery will maintain fidelity and stay aligned with its intention.

Each group programme will be facilitated by a trained mental health practitioner and a diabetes care expert to further strengthen the programme's fidelity.

Pilot study {#s2-12}
-----------

A pilot study was conducted to assess the feasibility and accessibility of the culturally adapted OHP among patients with T2DM. Eight participants (n=8) were recruited, five completing all five sessions of the programme (three withdrew due to work commitments). Challenges were identified with: (1) recruitment process, (2) duration of the programme and (3) content of the material.

Generally, participants provided valuable feedback on the content of the workbook, structure of the programme and ease of delivery. Participants' feedback suggested that the sessions be longer to allow more discussion. This was also echoed by the facilitators, who felt that additional time would allow greater coverage and improve ease of delivery. An additional information sheet on healthy eating habit and lifestyle tips was also suggested by participants.

The recruitment process was improved based on the feedback provided by participants and facilitators. During recruitment, participants were informed that an official letter and time slips would be provided to allow time off work to attend the programme.

Several groups programmes were offered throughout the week to allow people to attend the most convenient sessions. Logistical constraints were also improved by choosing venues with ample parking space. Sessions were extended from 1.5--2 hours. Content of the workbook was improved by additional health information such as the food pyramid and the local healthy eating habits. This additional information and some minor language changes improved the overall usability of the OHP Malay workbook.

Patient involvement {#s2-13}
-------------------

Patients were involved in the pretesting stage of the culturally adapted programme in which representatives from a patient support group were invited to review the materials and provide feedback. Feedback on the feasibility and accessibility of the culturally adapted OHP among patients with DM during the pilot study was obtained. The feedback provided served to enhance the content of the workbook, the structure of the programme and the delivery. The study results will be communicated to participating patients who have made a request.

Ethics and dissemination {#s3}
========================

Consent {#s3-1}
-------

The process of obtaining consent is in line with the Declaration of Helsinki. Information regarding the study, and random allocation of participants will be outlined in a patient information sheet as approved by the Ethics Committee (refer [online supplementary file](#SP1){ref-type="supplementary-material"}). The randomisation process will be clearly outlined to the eligible participants. A signed informed consent will be obtained from each participant. At the end of the study, participants in the control group (TAU) will be invited to participate in OHP.
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Data management {#s3-2}
---------------

All participant information will be treated as strictly confidential. Personal information will be coded to ensure the confidentiality of the participants and no individuals will be identifiable in any research material, reports or publications. No information collected will be shown to anyone apart from the research team. Data from the study will be stored securely in locked cabinets and electronic data will be kept on password-protected drives accessible only by the research team. Permission to share information with appropriate health professionals will be sought if health concerns arise for participants.

Dissemination plan {#s3-3}
------------------

The findings of the study will be shared with stakeholders through publication and conference presentations. The outcomes of the study will be shared through publication within a peer-reviewed journal within 12 months of the last data collected. As part of the ethics approval requirements, the outcomes will be shared with the Malaysia Ministry of Health and participating healthcare clinics.

Discussion {#s4}
==========

The complexity of DM is associated with not just the patients' physical health but also their emotional well-being and mental health, social, occupational and overall quality of life.[@R41] The growing numbers of people with DM are associated with greater health impacts and increased psychosocial barriers for the individual, family and community. Moreover, even though Putrajaya as a state that ranks high in health literacy, the prevalence rates of diabetes and obesity are still the highest in the country. With its mediating role between health literacy and self-care behaviours,[@R42] self-efficacy may be the missing link in understanding the dissonance between illness education and the ability to use the knowledge to commit to a healthy lifestyle.

The OHP is a self-efficacy enhancing psychological intervention that is low intensity, structured and can be delivered by trained facilitators. The recovery-based approach of the OHP emphasises the language of hope and well-being rather than illness and disease, and is suitable for a primary healthcare setting. Through a patient-centred, collaborative approach, the OHP may offer a platform for a wide range of primary healthcare providers to engage in a discussion with patients regarding their well-being. As a psychological intervention programme for primary healthcare providers, OHP can address mental health concerns and promote overall well-being for people experiencing chronic illness. The OHP will be the first engagement tool in Malaysia with potential to act in a curative and preventative role.

In addition to providing further understanding in the effectiveness of OHP as an add-on psychological intervention, the study will also provide information on the effectiveness of the current standard of practice within the primary healthcare as guided by the Malaysian Clinical Practice Guidelines in the Management of T2DM.

Trial status {#s4-1}
------------

Patient recruitment commenced October 2018 and data collection will continue until August 2020.
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======================
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